Abstract: Five species of foraging and breeding sea turtles have been identified in Vietnam, they are Green turtle (Chelonia mydas), Loggerhead turtle (Caretta caretta), Olive ridley turtle (Lepidochelys olivacea), Hawksbill turtle (Eretmochelys imbricata) and Leatherback turtle (Dermochelys coriacea). Among them, with the exception of Loggerhead turtle (Caretta caretta), four species have been being lay eggs on the beaches along the country. However, these populations have been strongly suffered by human activities for decades. The number of foraging and breeding Hawksbill and Leatherback sea turtles has dramatically decreased, and Olive Ridley turtle has almost disappeared on their traditional nesting beaches. Beside the reason of harvesting eggs and nesting turtles by catch or by purpose, the developments in coastal areas where sea turtles laying eggs such as in shrimp aquaculture, tourist resort and residential area developments etc., also contributed to this decline of sea turtles. Despite the fact that the recent raising awareness programs on protection and conservation of the sea turtle were very well done with the participation of many organizations and provinces, this important animals still face the risk of extinction in Vietnam.
Introduction
 Viet Nam is a marine country with the coast stretching over 3260 km and a numerous of inshore and offshore islands. In addition, there are ideally habitats for sea turtles such as coral reefs, seagrass beds and sandy beaches located along its coast from North to South. Although records of sea turtles distribution Viet Nam were published very early, the comprehensive study only conducted in 2002 by IUCN Vietnam and some governmental agencies, after Vietnamese government formally ratified the Memorandum of Understanding on the Conservation and Management of Marine Turtles of the Indian Ocean and South-East Asia (MOU IOSEA) [1] . Five among seven species of sea turtle worldwide occur in Vietnamese water (including Loggerhead, Olive ridley, Leatherback, Green and Hawksbill turtles), in almost all provinces from North to South of Vietnam. Four of them used to nest along Vietnamese coast (all except the loggerhead) [2] . In order to obtain initiative information of marine turtle populations in study sites, including nesting and foraging locations, species, by-catch frequency, sizes, tags etc, in each study site we implement interview survey by using (1) questionnaires and (2) lead questions techniques [3] . The questionnaires have been sent to fishermen who participated in the raising awareness workshops. The method of using the lead questions have been applied in discussions with the local authorities and experienced people (ex. Fishermen who used to fishing turtles by purpose, fishery traders, inshore and offshore fishing boat capitals etc.) in order to get the in-deep data of marine turtle populations at study sites. In each location we interview at least 20 people by questionnaire and 5 people by lead questions. In total, we interviewed 600 people in 26 coastal districts.
A form of standard questionnaire was developed and used for all interviews, including following main components: Where and when sea turtle nest on the local beaches, what species of turtle nest, or used to nest on these beaches; estimates the size of nesting, is there any directly catch or indirectly catch sea turtles and what species.
Results and discussions

Status of breeding populations
3.1.1 Green turtle (Chelonia mydas) Overall, the numbers of Green turtle females nesting on Vietnamese rookeries is stable at about 300 individuals (147-422 individuals/year) (Fig. 2) . However, the numbers of rookeries is reduced rapidly, especially at unprotected areas. Before the years of 70, Green turtle breeding population distributed in almost all of sandy beaches in Vietnamese coast, reduced to 9 areas in 2002 [2] . In 2013, the number of rookeries is only 7, including 2 recently added rookeries in the center of Viet Nam (Fig. 1) .
Among these recently breeding areas, the Con Dao archipelago is the most important site. The annual average number of breeding females here is 237.92 ± 68.42 individuals/year (ranged from 116 to 379) on 14 rookeries (80% of them concentrated in 5 rookeries named Hon Tai, Bai Duong, Cat Lon, Hon Cau, Hon Tre) [4] . The areas at Nui Chua National Part (Ninh Thuan province) is also a noticeable nesting area, average number of females is from 5 to 8 individuals per season at 3 rookeries (Bai Thit, Bai Dai, Bai Mong Tay). In the north, the Green turtle recently only nests within Bai Tu Long National Park (Nut Dat and Quan LAN islands) and Bai Phung Hoang (Co To Island). However, the number of females and clutches is very few (less than 15 individuals). Quang Tri province used to be a big nesting ground for Green turtles in the part, but at the moment, there is only less than 10 individual nesting on more than 70 km sandy beaches of province each year. Among three recently confirmed nesting areas, the Hai Giang-Hon Kho (Binh Dinh province) is larger nesting ground of Green turtles with about 10 females per year and other place is a small island in Nha Trang Bay with about 2-4 females per year and Hon Cau island (Binh Thuan province).
Hawksbill turtle (Eretmochelys imbricata)
Hawksbill turtles were relatively common species in Viet Nam in the past, however, due to widespread and large-scale exploitation for commercial trade, the number of breeding and foraging hawksbill turtles have reduces rapidly [3] . Until the year 2003, small number of hawksbill turtles was still nesting at the beaches in Con Dao archipelago (about 10 clutches and 3 females per year at Ong Dung beach) (personal interview local people in Con Dao) and in Bai Tu Long bay (about 4-5 clutches per year). Nevertheless, under the pressure of harvesting both breeding females at nesting sites and forging adults and sub-adults at feeding grounds for commercial purposes, the number of nesting females of hawksbill is very low at the moment. It is estimated that there are only one or two females now are still nesting at offshore and untouched beaches within Bai Tu Long bay, while nesting population in Con Dao is completely depleted.
3.1.3 Leatherback turtle (Dermochelys coriacea) Leatherback sea turtle is one of the rarest turtle species in Vietnam. Despites they had been widely distributed along Vietnamese coast, the number of nesting female have dropped seriously since 1980s. In the years of 1960s, it was estimated that about 500 breeding females of leatherback turtle each year on the beaches of Vietnam (concentrated on central provinces) but there number was limited to only about 10 females per year in 2000s [2] . Recently, only one beach in Trieu Lang commune (Quang Tri province) has the signs of nesting leatherback in 2005 and 2007 but no clutches data were recorded. In June 2013, a leatherback female had laid a clutch at Bai Dai (Cam Lam district, Khanh Hoa province). But unfortunately, none of these eggs successful hatched. After excavating the nest, total number of eggs was 85, but only 62 (73%) of them had yolks, the rest (27%) had small size and no yolks. The eggs then have been opened, all of them were unfertilized.
Olive ridley turtle (Lepidochelys olivacea)
Olive ridley turtle were one of the most common species of marine turtle in Vietnam few decades ago. Nevertheless, after a long period of overexploitation, until 2003 the number of breeding population was fallen to less than 40 individuals per season, breeding sites were limited to Quan Lan island (Bai Tu Long Bay-Quang Ninh province), Son Tra Peninsula (major nesting site in Da Nang City), and some beaches in Quang Binh province [2] . At the moment, none of above sites has nesting females crawled. The main reason for this phenomenon is the development of tourism industry in the coastal areas. For instance, after the road around Son Tra peninsular has been built, and all nesting beaches there was filled with a number of luxury resorts, as a result, marine turtle have no peace and quiet place to lay eggs and they disappeared completely in this area.
Status of foraging populations
Vietnam provides extensive foraging habitat for five species of marine turtle, including Green turtle, Hawksbill turtles, Loggerhead turtles, Olive ridley turtle and Leatherback turtle [2] . Even through the size of foraging turtle populations in Vietnam is unknown, but based on frequency of seeing or capturing marine turtles in foraging grounds, it could be concluded that green turtle is the biggest population and distribute in almost all coastal provinces of Vietnam, the second is hawksbill turtle and olive ridley turtle, leatherback turtle and loggerhead turtle now are rarely found in the wild. While green turtle is herbivorous species, they are often found on seagrass areas, especially at Phu Quy island (Binh Thuan province), Phu Quoc island (Kien Giang province), Con Dao island (Ba Ria -Vung Tau 
Threats to sea turtles
By-catch exploitation
The incidental capture of marine turtles is a large and widespread problem, with a large percentage of these either drowning in fishing gear or being killed for food when caught in nets and brought aboard alive 3.3.3 Loss of nesting and foraging habitats The beaches on which turtles are still occasionally nesting are mostly undeveloped and/or located on offshore islands, away from tourism. However, many beaches in Vietnam now are earmarked for tourist development. If these beaches are developed, marine turtle nesting rookeries may be threatened by a variety of factors such as beach removal or alteration, physical obstruction to the dunes, lighting, noise, and increased beach use by people. The beaches in Cu Lao Cham island (Quang Nam), Son Tra peninsula (Da Nang), the favorite nesting sites of Olive Ridley and Green turtles have been completely wiped out, as the consequences of tourist developments in these areas.
Besides, the increase in number of industrial zones along the coastline (for example in Quang Ngai province) and sand mining (in Quang Tri and Binh Dinh provinces) are also two great threats to sea turtle populations in this areas.
The most important and obvious threat to the nesting habitats of sea turtles in the central provinces is the shrimp farming on beaches. This aquaculture method has been introduced in the central provinces since years of 90s and seemed to be very effective in few first years. As a result, it has been recommended by several governmental authorities and expanded from small and experimental scale to industrial scale. According on our observation, shrimp ponds could be found in almost all beaches, from extensive farming in family scale to well-projected, intensive farming in industrial scale. The most abundance is in Quang Tri, Quang Ngai and Binh Dinh respectively. The impacts of this aquaculture technique to environment and biodiversity have been proved by many researches, such as changing the underground water system (fresh underground water should be taken locally to reduce the salinity of shrimp ponds), waste water (which contains many chemical elements, anti-biotic, organic substances etc.) discharge directly to the sea etc. Besides, these ponds are located on high-tide area, where is also the nesting place of sea turtles. Most of the beaches we visited had extremely high levels of marine debris. Much of this debris was glass, plastics and polystyrenes, and other items associated specifically with fishing such as floats, nets, and light bulbs. This is a problem for sea turtle nesting because it may impede movement and nest digging, lead to injury and infections, and in some cases may cause turtles to be trapped. However, the number of dead or injured individuals along the coast of Vietnam is unknown.
Conclusions
Even though several activities have been conducted to protect sea turtles in Vietnam, the number of species and rookeries has been decreased in comparison to the previous data from years. At present, only Green turtle is remaining its number, other species such as Hawksbill and Leatherback sea turtles have dramatically decreased, and Olive Ridley turtle has almost disappeared on their traditional nesting beaches. Beside the reason of harvesting eggs and nesting turtles by catch or by purpose, the developments in coastal areas where sea turtles laying eggs such as in shrimp aquaculture, tourist resort and residential area developments etc., also contributed to this decline of sea turtles. Despite the fact that the recent raising awareness, these important animals still face the risk of extinction in Vietnam in the future.
